Plication techniques are not a panacea for deformities associated with Peyronie's disease or congenital curvature. However, they do provide certain advantages, both theoretic and real, over competing procedures such as grafting. Depending on the technique, plication procedures have minimal risk of de novo erectile dysfunction, minimal risk of injury to the dorsal neurovascular bundle, and may be used for a variety of angulation deformities, including multiplanar curvature and severe degrees of curvature. A variety of incisions may be used, including the classic circumcision with degloving but also ventral raphe, dorsal penile inversion, and penoscrotal. These may be helpful in preventing postoperative morbidity and in sparing the prepuce if desired. Plication may also be combined with procedures such as penile prosthesis for correction of residual curvature. Lastly, despite its complications, plication techniques are very well tolerated, are relatively simple to perform and result in the very high satisfaction rates.
Background
Peyronie's disease (PD) is an acquired inflammatory condition of the tunica albuginea related to abnormal development of fibrotic, nonexpansile scars of the tunica albuginea. These scars, referred to as plaques, can present as a protean variety of penile deformities. Patients may present with penile mass, pain, or deformity; deformity may preclude coitus. In many men, PD is accompanied by lack of erectile rigidity. Historically, the symptomatic incidence has been estimated at 1%, but modern studies and the introduction of widely used treatments for erectile dysfunction demonstrate that the overall incidence is increasing and now is conservatively estimated at 4-5% [El Sakka, 2006; Kadioglu et al. 2004; Mulhall et al. 2004; Sommer et al. 2002] . It is commonly found in men between the ages of 40 and 70 years, although it can affect younger patients as well [LaRochelle and Levine, 2007; Tal et al. 2012] .
The natural history of PD includes active and stable phases. Although the natural history of PD is not completely understood, the commonly held view that PD often spontaneously regresses has been challenged by recent studies [LaRochelle and Levine, 2007] . In a large study of untreated patients with PD presenting with penile curvature, only 12% felt that there was spontaneous improvement, while 40% and 48% noticed stable or worsening disease with time, respectively [Akin-Olugbade and Mulhall, 2007] . Men with restrictive deformity or who have active/progressive disease should be offered some form of stabilizing therapy. Many patients only require reassurance, while more invasive treatments such as surgery are infrequently necessary. For those who do need therapy, there are both medical and surgical options. In this chapter, we will exclusively focus on plication as a surgical approach to the management of PD and other causes of penile curvature, and will attempt to review the more recent literature regarding outcomes and complications of plication procedures.
In addition to PD, curvature of the penis may be a congenital or an acquired deformity. Congenital deformities include chordee (with or without associated hypospadias) and congenital curvature. The former is typically associated with abnormalities of the tissue planes and/or the corpus spongiosum, while the latter results from asymmetric expansion of the corpora cavernosa. Acquired curvature can be a result of overzealous circumcision, other penile surgeries, or trauma to the penis, such as buckling trauma during intercourse or overt penile fractures. PD is one form of an acquired curvature of the penis, and is not considered to be congenital.
Appreciation of the anatomy of the tunica albuginea and the corpora is important in understanding the etiology and the potential treatments of PD. The tunica albuginea is bilaminar, with an outer longitudinal layer and an inner circular layer. The outer longitudinal layer attenuates in the ventral midline, and thus the tunica is monolaminar at that point. It is also thin at the lateral aspects of the corpora. It is thickest on the dorsum and at the ventrum adjacent to the corpus spongiosum. The tunica albuginea varies in thickness from 1.5 to 3.0 mm. Supporting fibers from the incomplete septum of the corpora are attached to the inner layer of the tunica along the dorsal and ventral midlines. Plaques occur in the tunica albuginea at the site of the septal attachments. Despite the tunica being thickest in the region, most scars of PD develop on the dorsal aspect of the corpora [Brock et al. 1997 ].
The etiology of PD is controversial. The most widely accepted theory is that an injury to the penis, causing a buckling or tearing of the tunica albuginea, results in the disruptions of blood vessels, leading to an inflammatory response with subsequent remodeling of the connective tissue into fibrosis. The resultant deformity, caused by fibrotic inelastic tunica, predisposes the area to further injury. Treatment for PD is aimed at achieving an erection that allows for successful and pain-free coitus for both patient and partner. The decision on how best to approach treatment of PD is often challenging. A candid discussion with the patient and his partner is a necessity to elucidate acceptability of current and potential deformity, goals of treatment if medical or surgical options are entertained, complications associated with treatment, and realistic expectations of outcomes. The decision to actively treat is typically based on multiple factors, including patient age, degree of deformity, associated erectile dysfunction (ED) and its onset in relation to development of PD, degree of pain with erection or intercourse, partner satisfaction or pain with intercourse, inability to penetrate, cosmetic displeasure, and the phase of plaque maturation. That being said, it is essential to take a thorough medical and sexual history and to perform a complete physical exam, including objective measurements of penile curvature at maximal rigidity, as it has been well documented that many patients tend to overestimate the degree of their curvature [Bacal et al. 2009 ] (see below for further discussion).
Fortunately, not all patients need treatment because some will maintain good erectile function and only have mild curvature that does not preclude coitus. These patients should receive reassurance and expectant management. For those with more debilitating forms of the disease, many active treatment options exist, including medical and surgical therapies. Surgical therapy is reserved for only patients with deformity that precludes intercourse or is associated with significant ED. Thus, the goal of surgical therapy is to restore an erection that is sufficiently straight and rigid for coitus. In an effort to minimize the risk of postoperative recurrence, surgery is delayed in these patients until the plaque has matured and the curvature has stabilized. Surgical therapy can be classified into three main categories: tunical shortening procedures, tunical lengthening procedures, and penile prosthetics [Tornehl and Carson, 2004] . This nomenclature can be somewhat misleading, as not all patients undergoing tunical shortening procedures notice postprocedural loss of penile length, and likewise, most patients undergoing tunical lengthening procedures do not enjoy a longer phallus post procedurally. Independent of curvature, PD commonly causes penile shortening as a result of the fibrotic, inelastic, and nonexpansible scarring of the tunica albuginea. Theoretically, incision or excision of the plaque with grafting of the defect should correct this issue. Unfortunately, there are changes in the tunica albuginea and underlying corporal tissue, and most data demonstrate that grafting procedures have not invariably resulted in reclamation of lost penile length caused by the disease process itself [Perovic and Djinovic, 2010] . It is best to attempt to explain this to the patient prior to any surgical procedure so that postoperative expectations are realistic.
The decision on which procedure is best suited for the patient must take into account many patient factors, such as erectile rigidity, use and effect of pharmacologic therapies for ED, degree of curvature, baseline penile length taking into account the patient's curvature, and patient comfort with the various surgical options. While many have suggested that the tunical shortening procedure be reserved only for patients with adequate preoperative potency, rigidity, penile length (>13cm), predicted postoperative penile length loss of less than 20%, and penile curvature less than 60° [Kadioglu et al. 2001; Langston and Carson, 2011; Levine and Lenting, 1997] , it is our belief that plication can be successfully employed in patients with more significant disease. At our institution, we find plication to be a very versatile technique that can be employed in a variety of clinical scenarios, and we routinely plicate men with curvature approaching 90°, those with significant hourglass deformities, and those with ED but rigidity that is adequate for penetration.
Surgical plication options for Peyronie's disease
Tunical shortening procedures include incisional/ excisional corporoplasty techniques and nonincisional plication techniques. They are all referred to as 'shortening procedures' because straightening of the corpora is achieved by shortening or tightening of the convex side of the tunica albuginea.
Two corporoplasty techniques include the Nesbit procedure and the Yachia technique. In the 1960s, Nesbit conceived a surgical treatment for congenital curvature of the penis in which an ellipse of tunica on the convex side is excised and the remaining defect closed horizontally with nonabsorbable suture [Nesbit, 1965] . It was adapted in the late 1970s as a treatment for PD as well [Pryor and Fitzpatrick, 1979] . In the 1990s, Yachia described his modification of the Nesbit procedure, in which one or more longitudinal incisions is made in the convex tunica and then closed in a horizontal, Heineke-Mikulicz fashion [Yachia, 1990] .
Corporal plication without incision or excision of the plaque gained acceptance after its successful use and description by Essed and Schröder [Essed and Schröder, 1985 . An example is the modified tunica albuginea plication (TAP), which Levine adapted from the originally described procedure by Baskin and Duckett [Levine, 2007; Baskin and Duckett, 1994] . In the TAP procedure, based on the direction of curvature, partial thickness incisions in the outer layer of the tunica, and tunical shaving if needed, are performed. This is followed by suture plication between the incisions in a vertical mattress fashion. Other techniques have tried avoiding tunical incisions, focusing purely on suture plication for straightening. An example is the Lue '16 dot' plication technique in which nonabsorbable, braided suture is used to plicate the convex tunica around the point of maximal curvature drawn on the convex tunica during an artificial erection [Gholami and Lue, 2002] . This procedure may be accomplished through a variety of incisions (see Figures 1-15 ) including the classic circumcision with degloving, a ventral raphe, or a dorsal base with penile inversion. The results of this technique have been encouraging and we have adopted this procedure in our institution for most patients. Likewise, the multiple parallel plication (MPP) technique does not involve incision or removal of the tunica, but simply utilizes multiple deep plication sutures into the tunica at the point of maximal curvature [Baskin and Lue, 1998 ]. More recently, Dugi and Morey described a minimally invasive approach to tunical plication, in which a 2 cm longitudinal penoscrotal incision is used to perform plication with parallel series of Long ventral curvature in an uncircumcised patient who wanted to preserve his prepuce. A dorsal, penile inversion approach was taken via an incision at the dorsal base. Since the patient had a long, gradual curve, a total of 24 dots were marked to correct his curvature.
braided nonabsorbable sutures in a vertical mattress fashion. Their results have been quite encouraging as well [Dugi and Morey, 2009 ].
In addition to tunical lengthening procedures, which will be covered in a different article in this publication, penile prosthetics may be placed solo or can be combined with other procedures, such as modeling, incision and grafting, or plication either at the time of prosthetic placement or if curvature persists or recurs postoperatively. Prosthetics are typically used in the situation where there is significant loss of erectile rigidity such that straightening alone will not allow successful coitus. Concurrent plication and prosthesis placement has been shown to lead to durable cosmetic and functional results [Rahman et al. 2004] , and is frequently employed in our patients with severe curvature and coexisting refractory ED.
Results of plication surgery for penile curvature
Each of the surgical techniques described above have a number of common postoperative findings that are well documented in the contemporary literature. Here we will limit our review to the literature discussing the complications and benefits of penile plication techniques for surgical correction of penile curvature. The most common postoperative complications are loss of length, recurrent or residual penile curvature, ED, change in penile sensation, and painful or palpable suture knots. Many of these outcomes can be quite distressing to the patient and may impact the operative technique that is selected and overall satisfaction postoperatively. Men considering a plication procedure should be counseled appropriately about these findings.
Loss of penile length:
Loss of penile length is a common complaint after penile plication surgery and can be quite distressing to the patient. Gholami and Lue found that in 132 patients undergoing the 16-dot procedure, 41% experienced objective shortening of the penis [Gholami and Lue, 2002] . The loss ranged from 0.5 to 1.5 cm and 7% of men stated that, subjectively, their loss of length affected sexual activity. In a series of 51 patients undergoing the Nesbit procedure, Andrews and colleagues found that 37.2% of patients had greater than 2 cm of shortening and, of these, 21% reported that the loss of length was significant enough to prevent intercourse [Andrews et al. 2001 ]. However, the method of measurement was not described in the study and it is unclear if length was objectively measured or if shortening was only patient reported. Leonardo and colleagues compared the Nesbit technique to the MPP technique and found that 100% of patients undergoing the Nesbit procedure had penile shortening versus only 73.5% in the MPP group, though this was not statistically significant (p = 0.19) [Leonardo et al. 2012] . Notably, none of the patients undergoing either procedure complained of loss of length that was clinically significant. Greenfield and colleagues reviewed the outcomes of 154 men who underwent the TAP procedure and found similar results, with an average objective loss of penile length of 0.36 cm with a range of 0-2.5 cm loss [Greenfield et al. 2006 ]. In this study, both degree of penile curvature and direction of curvature were found to be predictive of postoperative penile shortening. A greater degree of penile curvature was associated with an increased percent of mean length lost. When measured by mean percent of length lost, ventral curvature was associated with significantly more penile shortening than dorsal curvature, at 3.6% and 0.5%, respectively. The authors theorize that this may be confounded by the technique of measuring penile length, which was measured from the pubis to the corona; a ventral curvature may be more difficult to measure in this manner. Neither the age nor the primary pathology of the curvature, that is, PD versus chordee, was predictive of length loss. In both of these studies, the results were based on pre and postoperative measurement of the penis using stretched penile length to estimate the approximate erect length of the penis. This method had previously been demonstrated to provide a good surrogate for erect length [Wessells et al. 1996 ].
Several studies have reported patients' subjective loss of length. Van Der Horst and colleagues reported that 74% of patients complained of subjective loss of length with the Essed-Schröder technique [Van Der Horst et al. 2004 ]. Syed and colleagues reported that after undergoing the Nesbit procedure 50% of patients noticed no change in penile length, 38.1% of patients felt they had a shorter penis but that this did not preclude intercourse, while another 11.9% had shortening severe enough that successful intercourse was impossible [Syed et al. 2003 ].
There are a number of techniques for measuring penile length. Standardization of measurement is a challenge in many studies, making interpretation of results difficult across studies. Although multiple series have reported subjective shortening of penile length, Taylor and Levine demonstrated that patients often overestimate this loss from an objective perspective [Taylor and Levine, 2008] . In their series of 61 patients undergoing TAP, 69% of patients reported subjective loss of length with an average perceived loss of 1.37 cm. However, only 18% of patients had an objective loss of length, with an average loss of 1.2 cm in these patients. Interestingly, when averaged as a group, the objective change in penile length was + 0.6 cm (range -3.5 to 3.5 cm). This outcome is unusual, as TAP should not augment penile length based on surgical and geometric principles. This finding may be a result of residual curvature or the method of measurement, but it is not explicitly explained in the paper. These results suggest that studies in which subjective length is reported may overestimate the actual length lost and should be interpreted with caution as the results may be deceiving. The fear of perceived loss may dissuade patients from a safe and successful technique for surgical correction of curvature. It may be helpful in preoperative counseling to measure penile length and demonstrate it to the patient so they have realistic expectations for postoperative outcomes, as it has been noted that only about 20% of patients are able to accurately estimate their penile curvature within 5° of objective measures [Bacal et al. 2009 ]. Although there is some controversy about which method is best, most practitioners prefer either a photograph taken at home that demonstrates the deformity or a pharmacologically induced erection in clinic that allows for real-time evaluation.
Recurrent and persistent curvature
As with all surgeries for PD deformity, there is an incidence of recurrence or persistence of curvature Objective loss of penile length 18-41% [Taylor and Levine, 2008; Gholami and Lue, 2002 ] Subjective loss of penile length 50-75% [Syed et al. 2003; Van Der Horst et al. 2004 ] Loss of penile length affecting intercourse 5-11.9% [Andrews et al. 2001; Syed et al. 2003 ] Recurrent curvature requiring reoperation 0-20% [Leonardo et al. 2012; Van Der Horst et al. 2004 , Andrews et al. 2001 Baskin and Lue, 1998 ] Worse erectile dysfunction 0-6% [Van Der Horst et al. 2004; Gholami and Lue, 2002] Change in penile sensation 6-75% [Gholami and Lue, 2002; Syed et al. 2003; Leonardo et al. 2012 ] Palpable suture knots (using nonabsorbable suture) 50-100% [Van Der Hors et al. 2004; Baskin and Lue, 1998; Leonardo et al. 2012] Sutures interfering with intercourse 0-10% [Syed et al. 2003; Baskin and Lue, 1998] after plication procedures. The acceptable degree of curvature varies among surgeons and patients.
Since the overall goal is successful and pain-free coitus, angulation of up to 30° may be considered acceptable by some. Other surgeons and patients may define success as 0° or only slight curvature. Others may focus predominantly on patient satisfaction and ability to have intercourse, regardless of degree of curvature. Several studies have been published reporting rates of recurrent or persistent curvature, though these outcomes are quite varied. Van Der Horst found that 12% of patients required reoperation for recurrent curvature after undergoing the Essed-Schröder tunical plication technique [Van Der Horst et al. 2004] . In this study, the degree of curvature was not identified, nor was the functional status. Leonardo and colleagues found that no patients who underwent the Nesbit procedure had significant relapse at a mean follow up of 141 months; 50% of patients had no curvature and 50% had minimal curvature of less than 30° at follow up [Leonardo et al. 2012] . The same study showed a 15.8% recurrence rate following the MPP technique. All of these cases were performed with the use of absorbable suture and all required surgical revision. There were no cases of recurrence in patients who had nonabsorbable suture. Overall, with the MPP technique, 68.4% of patients had optimal correction, while 31.6% had minimal deviation at the end of follow up.
Notably, there was no significant difference between the two techniques with respect to rates of severe or mild recurrence of curvature.
Several studies do provide more objective data on timing of recurrence and measurable degree of curvature. Syed and colleagues found that with a median of 84 months of follow up for the Nesbit procedure, 61.9% and 28.6% of patients had no curvature or less than 30° curvature, respectively [Syed et al. 2003 ]. However, 9.5% of men had persistent, disabling curvature, which precluded coitus. In a review of Nesbit failure, Andrews and colleagues reported that 8.6% of patients had persistent or recurrent deformity greater than 30° [Andrews et al. 2001] . Of these cases, 9.6% presented immediately after surgery, 25.8% were initially straight but developed curvature at an average of 2.5 months, and 64.5% recurred at a mean of 11 months; early recurrence was thought to be the result of suture failure, whereas later recurrence was thought to be due to progressive PD. Surgical revision was required in 51.6% of patients with recurrent curvature.
Similarly, in a report on their small series of 10 patients utilizing the MMP technique, Baskin and Lue reported a 10% recurrence rate with at least 1 year of follow up [Baskin and Lue, 1998 ].
Overall, 80% of patients in this study were satisfied with the surgical outcome with respect to a self-documented straighter penis and a result satisfactory for intercourse. They noted that two patients (20%) requested reoperation for residual curvature of 15°; this residual curvature was considered to be a successful result by the authors and highlights the need for adequate preoperative counseling with regards to surgical outcomes.
Recently, there has been increased interest in the use of absorbable suture to help prevent the complication of palpable suture knots and associated postoperative pain (see discussion below).
There have been reports of recurrent curvature following use of absorbable and nonabsorbable suture to perform corporal plication. While nonabsorbable suture remains the most commonly used for plication for fear of suture breakdown and recurrent curvature, there have been reports of successful use of absorbable suture. For example, Hsieh and colleagues reported on their use of absorbable suture in 114 patients undergoing plication. Overall 86% of patients had complete correction of curvature or less than 15° of residual curvature at 6 months postoperatively [Hsieh et al. 2007] . About 28% of patients had suture failure, defined as hearing a snap or feeling the penis pop. Despite evidence of suture failure, only half of these patients developed recurrent curvature and only a few felt it necessary to have a repeat operation. In a recent study by Parker and colleagues, six patients underwent plication with absorbable suture for mild to moderate penile curvature [Parker et al. 2012] . At a median of 7.2 months of follow up, three patients had no residual curvature and three patients had only 5-10° of residual curvature. Future studies should help further elucidate the role of absorbable sutures in plication surgery.
Erectile dysfunction
ED is a common finding in patients with penile curvature, especially in patients with curvature severe enough to require surgical correction. It can be challenging to determine if the cause of ED is a result of the disease process itself, other pre-existing conditions, or if it is secondary to surgical correction of the curvature. In their series of 50 patients undergoing Essed-Schröder tunical plication for either congenital penile deviation or PD, Van Der Horst and colleagues reported that 24% of patients had improved erectile function after correction of curvature and 24% had persistent ED; no patients had worsening of their ED [Van Der Horst et al. 2004 ]. Gholami and Lue, in a series of 132 patients undergoing the 16 dot plication, found that only 3% of patients complained of worse ED at 6 months postoperatively; this increased to 6% with follow up extending to as long as 6 years [Gholami and Lue, 2002] . It is unclear whether this loss of function over time is due to the corrective surgery or whether it represents loss of rigidity with aging and underlying disease processes.
Loss of sensation
Loss of sensation, particularly of the glans, occurs variably after plication. Most studies report on subjective hypoesthesia of the glans, as objective measurements are difficult. Reported rates of decreased penile sensation range from as low as 6% with the 16-dot plication technique to as high as 75% with the Nesbit procedure [Gholami and Lue, 2002; Leonardo et al. 2012 ]. Syed and colleagues found that 21.4% of patients with up to 84 months of follow up noted a change in penile sensation, predominantly at the glans [Syed et al. 2003 ]. None of these patients had loss of sensation severe enough to interfere with intercourse. While the exact etiology of this change is uncertain, a multifactorial etiology seemed possible and several theories were included in the paper, such as concomitant circumcision and dorsal dissection of the neurovascular bundle for correction of ventral penile curvature [Syed et al. 2003 ]. This may account for the low prevalence reported with the 16-dot procedure, as there is no dissection of the dorsal neurovascular bundles during correction of ventral curvature.
Discomfort of sutures
Traditionally, permanent sutures are utilized for penile plication because of the theoretical risk of recurrent curvature with suture failure or absorption. The knots in the permanent sutures are frequently palpable and have been noted to be painful in some patients. Van Der Horst and colleagues reported that 50% of patients were able to feel suture knots following the Essed-Schröder plication technique using polytetrafluoroethylene suture, and as many as 88% with the use of polypropylene suture [Van Der Horst et al. 2003 ].
Leonardo and colleagues reported that sutures were palpable in 75% and 100% following plication corporoplasty and the Nesbit technique, respectively [Leonardo et al. 2012 ]. Baskin and Lue reported that 100% of patients could palpate the suture following the MPP technique, in which a braided nonabsorbable suture was used [Baskin and Lue, 1998 ].
Though high numbers of patients can feel the sutures, the rates of the sutures being bothersome are significantly lower, ranging from 0 to 40%, regardless of suture material [Baskin, 1998; Gholami and Lue, 2002; Van Der Horst et al. 2003 ]. Very rarely does the discomfort of the suture interfere with sexual intercourse, with rates reported by Syed and colleagues and Baskin and Lue as 0% and10%, respectively [Syed et al. 2003; Baskin and Lue, 1998 ].
Recently, Basiri and colleagues performed a randomized trial with 38 men comparing absorbable and nonabsorbable sutures for corporal plication surgery. Both sutures resulted in acceptable correction of the curvature in 88% of patients.
There was a trend favoring absorbable vicryl suture over nonabsorbable nylon with regards to patient satisfaction, though this was not significant [Basiri et al. 2011 ]. However, a significantly higher number of patients were able to palpate the suture material in the nylon group (39%) versus the vicryl group (6%), and this was statistically significant. There was no comment made on how much bother the patients experienced with palpable knots.
Patient satisfaction
Despite all of these postoperative findings after penile plication, it is important to stress the importance of patient satisfaction. Though many patients report discomfort, loss of length, diminished glans sensation and ED, most patients are satisfied with their results after surgery. In the study by Leonardo and colleagues comparing the Nesbit technique with plication corporoplasty, 75% and 68.5% were completely satisfied, 25% and 31.5 % were partially satisfied and none were dissatisfied, respectively [Leonardo et al. 2012] . Similarly, the results from Syed and colleagues were encouraging, with 76.2% of patients being satisfied with their Nesbit operation [Syed et al. 2003 ]. Geertsen and colleagues reported that 82% of patients were satisfied with their suture plication operation [Geertsen et al. 1996] ; the majority of patients who were dissatisfied with this operation had preoperative ED, which did not improve postoperatively. Van Der Horst and colleagues found that 90% of patients were capable of sexual intercourse following Essed-Schröder plication and 78% of patients were satisfied with their surgery [Van Der Horst et al. 2004] . Of almost comparable importance, they also found that 78% of patients' partners were satisfied with the surgical outcome. Taylor and Levine found that 82% of patients with TAP were either satisfied or very satisfied with their surgical outcome, and the majority of men would have chosen to do the surgery again knowing the outcome [Taylor and Levine, 2008] .
In a study to evaluate the psychosocial impact of penile reconstructive surgery for congenital curvature, Tal and colleagues found that correction of curvature led to significant improvements in sexual relationships, overall relationships, confidence, libido, and satisfaction [Tal et al. 2010 ]. However, there was not any significant change in erectile function, consistent with data presented above. Interestingly, predictors of improvement in the above-mentioned domains were perceived complete straightness of the penis and preservation of penile length. Seemingly to the contrary, Cavallini and Caracciolo found that, while surgical straightening of the penis may improve ability to achieve vaginal intromission and subjective judgment of penile features, it did not necessarily improve interpersonal relationships or psychogenic ED [Cavallini and Caracciolo, 2008] . In this study, patient satisfaction with penile cosmesis improved from only 3.7% preoperatively to 83.3% postoperatively. Similarly, rates of comfortable vaginal intromission improved from 0% to 100% after surgery. However, despite these vast improvements, patients' interpersonal relationships and rates of psychogenic ED did not improve after correction of their curvature. The authors caution that cosmetic surgery of the penis for the improvement of social relationships is dubious.
Conclusions
As demonstrated above, plication techniques are not a panacea for deformities associated with PD or congenital curvature. However, they do provide certain advantages, theoretic and real, over competing procedures such as grafting. Depending on the technique, plication procedures have minimal risk of de novo ED, minimal risk of injury to the dorsal neurovascular bundle, and may be used for a variety of angulation deformities, including multiplanar curvature and severe degrees of curvature [Brant et al. 2011] . A variety of incisions may be used, including the classic circumcision with degloving, but also ventral raphe, dorsal penile inversion, and penoscrotal. These may be helpful in preventing postoperative morbidity and in sparing the prepuce if desired. Plication may also be combined with procedures such as penile prosthesis for correction of residual curvature. Lastly, despite its complications, plication techniques are very well tolerated, are relatively simple to perform and result in very high satisfaction rates.
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